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METHOD AND APPARATUS FOR
DETECTING AND/OR UTILIZING SALES
ANOMALIES TO IMPROVE STORE
MANAGEMENT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of U.S. Provisional
Application No. 62/182,394, filed Jun. 19, 2013, and 1s
incorporated herein by reference 1n 1ts entirety.

TECHNICAL FIELD

This mvention relates generally to retail store manage-
ment and, more particularly, to systems, apparatus and
methods for utilizing store system data, such as sales anoma-
lies, to 1improving store management.

BACKGROUND

Some primary objectives of conventional retail stores are
to provide consumers with the items they need and to do so
clliciently so as to maximize sales. Some leading causes of
lost sales are: lack of product availability, such as out of
stock product (e.g., either product missing from shelf but
clsewhere in the store/on-site or missing from shelf and
entirely from that particular store/not on-site); moved or
misplaced product; mislabeled product; and other instances
where there 1s some problem or error associated with the
displayed product (e.g., front-faced product 1s damaged,
display 1s damaged or not facing the product appropnately,
etc.). Currently, the only options for a consumer who cannot
find what they are looking for are to forgo purchasing the
product (1.e., meaning a lost sale) or to find a sales associate
or employee and ask for their assistance in locating the
product.

In conventional retail establishments or stores, associates
are relied upon heavily to receive deliveries, inventory new
product, place, check, count and replenish displayed prod-
uct, (e.g., put product on shelves, 1n end units, 1n modulars,
features, etc.), conduct price changes and reorganize the
sales floor (e.g., move 1n and out seasonal product, freshen-
up sales floor, etc.). Thus, an associate 1s not always readily
avallable to render such assistance to a consumer and, even
when they are, the time 1t takes for the associate to render
this assistance 1s typically valuable time taken away from
the other important things the associate 1s tasked with doing.
In addition, the harder 1t 1s for the consumer to locate an
associate to render such assistance, the more likely the
consumer will give-up, get frustrated or simply not enjoy
their overall shopping experience. Thus, the shopping expe-
rience would be more enjoyable to the consumer and more
cilicient for the store if the types of situations that lead to a
customer needing the assistance of a store employee/asso-
clate are mimmimized or at least reduced. For example, the
store could be operated more efliciently 1 there was a way
to detect and correct the problems that typically lead to a
customer needing the assistance of a store associate/ems-
ployee to prevent the situation from presenting itself in the
first place.

Some conventional systems used by stores to help
improve sales and address some of these 1ssues rely on trend
analysis. For example, some stores use software systems that
help remind or notily stores certain items that sell better on
certain days (e.g., when 1t 1s raining, items a, b, ¢ sell more
than normal) or that sell better during certain times of year
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2

(e.g., during this time of vyear or season, items X, y, z sell
more than normal). While these systems are helpful, their

focus on analyzing sales by volume and/or sales by season
or time of year limits their usefulness to just noting trends
and they are not capable of addressing the more day-to-day
problems stores face with customer assistance 1ssues and
lost sales due to some of the problems mentioned above
(e.g., lack of product availability due to out of stock product,
moved or misplaced product; mislabeled product; and other
instances where there 1s some problem or error associated
with a displayed product). For example, conventional soft-
ware systems such as these do not detect when a product 1s
oddly not selling over a short period of time particularly
when the store’s inventory management systems indicate the
product 1s “on hand” (meaning on the shelf). Because of this,
they also do not reduce the number of incidents where a
customer requires store associate assistance.

Another shortcoming with conventional systems 1s that
they do not allow store management to customize the system
to focus on particular areas or 1tems of interest and/or give
store management the ability to treat certain items, store
departments, stores or regions of stores diflerently from
other 1tems, store departments, stores or regions of stores.
Similarly, the conventional systems are not readily change-
able or tunable to re-focus the system on different things
over time. Thus, store management may need to wade
through mountains of data just to find the data points they
care about which does not help run the store more efliciently.

In addition to the above 1ssues, current store systems do
not take advantage of the increased use of technology by
store associates. Over the past several years, the number of
stores that have their employees utilize mobile devices has
dramatically increased. For example, some stores use hand-
held devices to allow associates to do on-the-spot price
checks, inventory checks, and pick requests, particularly
with respect to addressing the above-identified problems that
result 1n customers needing and/or seeking associate assis-
tance. Thus, conventional retail stores have not taken full
advantage of this increased use of technology by stores 1n
such a way that helps address some of the above-mentioned
problems (e.g., lost sales and customer need for store
associate assistance).

Accordingly, 1t has been determined that a need exists for
improved systems, apparatus and methods for managing
stores to overcome the above-mentioned problems.

BRIEF DESCRIPTION OF THE DRAWINGS

Disclosed herein are embodiments of systems, appara-
tuses and methods pertaining to retail store management and
improving same. This description 1includes drawings,
wherein:

FIG. 1 1s a flow diagram of a general process in accor-
dance with some embodiments.

FIG. 2 1s a diagram of an exemplary system or apparatus
in accordance with several embodiments.

FIGS. 3A-3D are flow diagrams of another, more specific,
process 1n accordance with several embodiments.

Elements 1n the figures are illustrated for simplicity and
clarity and have not necessarily been drawn to scale or to
include all features, options or attachments. For example,
the dimensions and/or relative positioning of some of the
clements 1n the figures may be exaggerated relative to other
clements to help to improve understanding of various
embodiments of the present invention. Also, common but
well-understood elements that are useful or necessary in a
commercially feasible embodiment are often not depicted 1n
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order to facilitate a less obstructed view of these various
embodiments of the present mnvention. Certain actions and/

or steps may be described or depicted 1n a particular order
ol occurrence while those skilled 1n the art will understand
that such specificity with respect to sequence 1s not actually
required. The terms and expressions used herein have the
ordinary technical meaning as 1s accorded to such terms and
expressions by persons skilled 1n the technical field as set
forth above except where diflerent specific meanings have
otherwise been set forth herein.

DETAILED DESCRIPTION

Generally speaking, pursuant to various embodiments,
systems, apparatus and methods are provided herein that are
useful to improve store management, improve the overall
shopping experience of the customer, and address the prob-
lems or shortcomings with conventional stores and systems
discussed above. In some embodiments, a sales anomaly
engine 1s disclosed which may be utilized to detect or
identily sales anomalies so that they may be addressed by
store associates 1n an eflort to reduce or even minimize lost
sales and/or istances where a customer needs store asso-
clate assistance because of any of the above-identified
problems (e.g., lack of product availability due to out of
stock product, moved or misplaced product; mislabeled
product; and other instances where there 1s some problem or
error associated with a displayed product). In some embodi-
ments, a sales anomaly engine looks at actual sales and
compares same to sales frequency or velocity data, rather
than sales volume data 1 order to detect more day-to-day
problems discussed above rather than just 1dentifying trends
that the store can utilize to improve sales. For example, by
looking for anomalies 1n consumption or sales data by sales
frequency or velocity rather than volume, situations may be
identified and checked on before they result 1n lost sales or
interrupting store employee activities with customer assis-
tance 1ssues (e.g., customer nquiries). This 1s true even
though other store systems may fail to see the problem
because they show ample inventory of a particular product
exists or 1s on hand. In this way, situations where on hand
inventory 1s reserved, damaged, mispriced, etc. can be
detected and addressed before it results 1n a lost sale or
request for customer assistance which will, 1n turn, result in
a more enjoyable shopping experience by the customer and
more eflicient store management and operation by the
retailer.

In some forms, systems, apparatus and methods are
provided that calculate rate of sale by frequency of items
sold (e.g., sales or consumption Irequency, velocity of
individual item sales, etc.) rather than volume sold, and
turther allow for the list of potential anomalies to be
customized and/or prioritized so that only those desired to be
monitored are looked at and/or those most concerning are
addressed first. How the list of potential anomalies 1s cus-
tomized and/or prioritized 1s leit up to store management so
that they can tweak and change how the system 1s used
whenever desired. For example, the customization or pri-
oritization may be based on many different factors deter-
mined by store (e.g., profit margin, percent of anomaly
(greatest to lowest), average consumption (biggest sellers

first), profit dollars (actual dollars potential loss), expense or
value of item, whether another store process has been

performed (e.g., has a “Pick Request” been executed based

on a “Count Request”, whether a delivery was completed
with that SKU within the past x amount of time, RFID data,
BIN data, etc.)).
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Typical on shell availability (OSA) or on shelf customer
availability (OSCA) software relies heavily on volume (e.g.,
looking at volume of sales data over a period of time, such
as a five week trend), which leads to many more false alarms
being generated and thereby creating more work and follow-
up for store employees and making store management less
cilicient. For example, during one proof of concept test
period typical OSA/OSCA software 1ssued eighteen alerts
for one department after analyzing volume data over a five
week period. Of those eighteen alerts, product was found on
the shell seventeen times (meaning only one out of seven-
teen were truly out of stock and worthy of the alert). Thus,
the OSA/OSCA software had an accuracy of five percent
(5%). Conversely, the solutions disclosed herein 1ssued
twenty event alerts of which at least fifteen were truly out of
stock improving accuracy to seventy five percent (75%) at a
minimum. The solution was prioritized by the user using a
sixty percent (60%) confidence threshold. Several of the
fifteen items were restocked before analysis or validation
could occur, but eight of the twenty 1tems alerts were 1ssued
for were studied before restocking. One of the eight notices
alerted employees to the fact a particular product had seven
of the wrong 1tem faced in front of (or fronted ahead of) the
two remaining correct items still 1n stock on that particular
hang peg or hook. Another one of the eight notices alerted
about a situation where a wrong product was placed on the
shelf where another product was supposed to be placed,
which made it appear the shelf was full. Other store data
confirms that at least seven other items were restocked
before analysis or validation could occur, which together
with the other eight brings the total to fifteen out of twenty
that needed restocking. This also means that 1t 1s possible the
accuracy was even higher than seventy five percent (75%).
Thus, 1n this example, the fact the solutions disclosed herein
used frequency of sale and a calculated standard deviation to
create alerts, yielded a much more accurate result (meaning
employees were distracted from their other tasks far fewer
times). In short, 1t 1s statistically more accurate and leads to
less false alarms than conventional OSA/OSCA software
which means store associates are interrupted less frequently
and store management runs more efliciently.

While the solutions disclosed herein allow users to start
with sales frequency to identily potential alerts or anoma-
lies, they also allow the user to dig deeper and customize
and/or prioritize the potential anomalies 1n a way that will
address specific needs or concerns of a particular manager or
management team. This flexibility accounts for the fact
items of 1nterest may vary from product category to product
category, from department to department, from store to
store, from region to region, and even from one corporate
management team to another. It also accounts for the fact
items ol interest may change or evolve over time. In some
forms, the solutions disclosed herein may be tweaked or
changed by each product category manager, store depart-
ment manager, store manager, regional manager or corporate
headquarters managers, 1n order to address specific concerns
or areas of interest of each manager. For example, 1n one
region certain items sold by a store might be of more interest
than they are 1n another region (e.g., warm clothes may be
more 1mportant 1n northern regions than southern regions;
conversely, beach ware may be more important for coastal
regions than other inland regions, etc.). In other examples,
what 1s 1mportant to a store department manager in charge
of outdoor goods likely 1s not the same as what 1s important
to a store department manager in charge of electronics.
Similarly, each product category manager will likely have
theirr own list of 1mportant items they wish to monitor for
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anomalies so that these anomalies can be checked or inves-
tigated before resulting in a lost sale or customer assistance
situation. Furthermore, each of these managers may have
certain 1tems that he or she considers more important than
others and, thus, wish to prioritize the anomalies to address
the most critical ones first (or the ones they consider most
critical). As an example of this, a manager of an electronics
department 1n a store may consider anomalies associated
with more profitable items to be more important to address
than those associate with a lower profit product. In other
instances, the managers may prioritize items that are top
sellers over those that are slow sellers as there likely 1s more
time to address the latter than the former.

As mentioned above, another benefit of the flexibility of
at least some of the solutions disclosed herein 1s that the
solutions can be tweaked or changed over time or for
different uses. For example, store management may decide
to focus on particular problems 1t has been having with the
sales of a first product (e.g., product ABC) for a period of
time. Once those problems have been addressed, the store
management may decide to shift focus over to a second
product (e.g., product XYZ) that 1t has been having prob-
lems with and wishes to resolve. In still other situations, the
product management team may simply want to add the
second product to the list of items 1t 1s already monitoring
(1.e., which already includes the first product). As also
mentioned above, the solutions disclosed herein allow man-
agement to prioritize the items or anomalies that are even-
tually detected (e.g., prioritizing anomalies associated with
the second product over the first or vice versa). In another
example, store management may desire to change the prod-
ucts or items 1t hopes to improve sales for or reduce
associated customer assistance requests with after a period
of time and can do so by updating the customization and/or
prioritization of the solutions disclosed herein. This flex-
ibility allows the disclosed solutions to be used 1n different
ways by different users, in different ways within the same
product category/department/store/region, and i different
ways over several different categories/departments/stores/
regions. For example, such solutions can be rolled out for an
entire store, by department (e.g., outdoor department), by
product category (e.g., bike), by product sub-category (e.g.,
bike seat), etc. This allows the solutions presented herein to
be tunable or customizable so that weighting can be done
differently to figure out what best fits a particular store,
department, category, etc.

Turning now to the drawing figures, 1n FIG. 1 a flow
diagram of a general process 1 accordance with some
embodiments disclosed herein 1s illustrated and referred to
generally by reference numeral 100. The flow diagram 100
describes a process or method for analyzing sales of retail
items sold 1n a retail sales environment that, by a control
circuit: obtains or reads historical sales frequency data for
retail items from a retail item management database in step
101; obtains or reads current sales frequency data for the
retail 1tems sold 1n association with the retail sales environ-
ment from a point of sale database associated with the retail
sales environment 1n step 102 (e.g., data relating to actual or
recent transactions whether real-time or within a predeter-
mined period of time of the actual transaction); and com-
pares the historical sales frequency data to the current sales
frequency data 1n step 103 to detect potential sales anoma-
lies corresponding to sales of the retail items. In some forms,
the process and method may simply perform this task of
determining or identifying potential sales anomalies. In
other forms, however, the process or method may further
determine if an anomaly or anomalies have been detected as
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illustrated 1n step 104 and, 1t so, take some form of action 1n
step 105 1n response to the detected anomaly or anomalies
(e.g., notifying the user or reporting the anomaly/anomalies,
prioritizing the anomaly/anomalies, prioritizing and report-
ing the anomaly/anomalies, etc.). If no anomaly or anoma-
lies are detected 1n step 104, the process or method may
return to step 102 and obtain new sales frequency data.

In one form, the process or method will be run on a retail
store system that has a retail item management database or
system and will include creating the historical sales fre-
quency data for the retail items sold by the store based on
historical sales data and storing the historical sales data in
the retail item management database. In a preferred form,
creating the historical sales frequency data comprises cal-
culating sales frequency for each individual item over a
period of time to determine the frequency for that item
without regard to how many are sold 1n that same period of
time (1nstead of volume of items sold over that time period),
and comparing the historical sales frequency data for an 1tem
to the current sales frequency data for that item to detect
anomalies. The user will be notified of the detected sales
anomalies via the management system. For example, the
process or system may transmit information relating to the
detected sales anomalies from the 1tem management system
to a remote unit via a network. In some forms, the remote
unit 1s a mobile electronic or handheld device and the
network 1s a wireless network, and transmitting information
relating to the detected anomalies comprises wirelessly
communicating an anomaly notice to the mobile electronic
or handheld device via the wireless network. The anomaly
notice could be sent each time an anomaly 1s detected or
alter a period of time and include one or more anomalies.
For example, 1n a preferred form, the anomaly notice will
comprise a report of all anomalies detected over a prede-
termined or set period of time prioritized 1n a manner
configured by a user of the system.

Prioritization of the detected anomalies may be done 1n a
variety ol ways. For example, 1n one form, prioritization
may be performed by the management system (e.g., retail
item management system) based on predetermined factors.
In another example, the detected anomalies may be priori-
tized by weighting the anomalies based on at least one of the
following predetermined factors: profit margin, profit dol-
lars, percent of anomaly, average consumption, expense or
value of 1tem and/or result of other retail store processes.
Prioritizing the detected anomalies based on the result of
other retail store processes may include prioritizing the
detected anomalies based on whether at least one of the
tollowing has occurred: a pick request has been made within
a predetermined amount of time for the identified 1tem; a
count request has been made within a predetermined amount
of time for the identified item, a delivery has been made
within a predetermined amount of time for the identified
item, an entry has been made in a store tracking or i1denti-
fication system, and/or an entry has been made in a store
inventory system.

Although the process and method illustrated mn FIG. 1
mention comparing the historical sales frequency data to the
current sales frequency data to detect potential anomalies, 1t
should be understood that this could be done 1n a variety of
ways as well. For example, 1n one form this comparison
could be conducted real-time as the current sales frequency
data 1s receirved. In other forms, it could be done after a
predetermined period of time has passed (meaning the
current sales data i1s not real-time, but recent). In yet other
forms, the process and method may wait to compare the
historical sales frequency data to current sales frequency
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data until a minmimum threshold of either historical sales or
current sales (or both) have occurred and at least one
standard deviation has been performed on the historical sales
frequency data to account for variation 1n the historical sales
frequency data.

In some forms, historical sales frequency data or sales
data will refer to data corresponding to previous or prior
periods of time 1n terms of sales frequency or sales data for
an 1item whereas current sales frequency data or sales data
will refer to data corresponding to a current or more recent
period of time 1n terms of sales frequency data or sales data.
Depending on the embodiment and desired comparison
range and frequency, historical sales frequency data may be
considered sales data as early as one day prior to the current
time, twelve hours prior to the current time, one hour prior
to the current time, etc. In other forms, 1t may be older than
that. For example, 1t may be desired to compare current sales
frequency data to sales frequency data from this time last
year. Furthermore, the historical sales frequency data used
(e.g., retrieved from memory) comprises stored values that
may have been, at one time, current sales frequency data.
This historical sales frequency data may correspond to a
particular date, season or time of year, etc. In one example,
if the current date 1s June 15th, then the historical values or
sales frequency data that correspond to June 157 in prior
years or just a previous year may be used, (e.g., either
historical average values from previous years on this date,
during the week of June 15th, during the month of June,
etc.). As mentioned above, one advantage of the solutions
offered herein 1s that they may be setup or customized as
desired by the user and changed as desired. Thus, the
historical sales frequency data can contain any data that 1s
older than the current sales frequency data being compared
to 1t.

The process and method of FIG. 1 could be entirely
performed by a single controller or control circuit (e.g., a
system comprising one computer or electronic device) or,
alternatively, 1t could be performed by a multi-device sys-
tem. For example, the process or method of FIG. 1 may be
performed on a single, an all-in-one electronic device in
smaller stores or kiosks that only have a single electronic
device to serve as both POS and inventory management
device, etc. In another example, a store with a central
controller or control system and one or more point of sale
(POS) units connected to the central controller via a network
could perform the process or method of FIG. 1. In still other
forms, much larger systems comprising numerous different
stores, each with a central controller and remote POS units,
could perform the process or method of FIG. 1, even some
having the plurality of store systems connected to a central
or master processing system or center. One benefit of the
solution disclosed herein 1s that 1t could be rolled out at
multiple levels within an organization if desired. For
example, 1t could be performed on a single all-in-one POS
system, an on-site store system having a central controller
and remote POS systems connected via a network and/or a
larger, more complex system with functional assets both
on-site and ofl-site.

In larger systems like the latter examples provided, the
process and method of FIG. 1 may further involve creating
historical sales frequency data for retail items by creating a
transaction log (Tlog) containing historical sales data for the
items within the store(s). In such systems, comparing his-
torical sales frequency data to the current sales frequency
data may entail comparing actual transactions to historical
sales data on an individual per item basis and making this
comparison for a predetermined number of the retail 1tems
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within the store(s) as identified by a management system
user so that the system may be used to track as few or as
many retail items carried by the retail store as desired. The
process and method may further provide the user the option
to select the predetermined number of 1tems to be compared
to historical sales data by the retail 1tems in the entire store,
within a specific department within the store, within a
specific category within the specific department and/or
within a sub-category within the specific category so that the
items monitored for sales anomalies may be customized as
desired. Thus, 1n some forms the solutions disclosed herein
may be best suited for use at the higher corporate level, such
as at corporate headquarters or a central processing center,
and simply be setup to provide anomaly reports or similar
notifications to specific managers at specific stores or in
specific regions. However, 1t should be understood that 1n
alternate forms, the solutions disclosed herein could easily
be used at the regional and individual store level as well by
individual managers who want to utilize such solutions to
more ethiciently manage their tasks and job responsibilities.

Turning now to FIG. 2, there 1s 1llustrated an immventory
management system 200 capable of i1dentifying possible
sales anomalies to improve sales and/or reduce incidents of
customer assistance in accordance with some embodiments
of the solutions disclosed herein. In this exemplary 1llustra-
tion, the system includes a database 210 of historical sales
frequency data for retail items, a point of sale device 212 for
processing current transactions for the retail items, and a
control circuit 214 1n communication with the database and
point of sale device configured to compare current sales
frequency data to the historical sales frequency data to detect
possible sales anomalies via the management system. As
mentioned above, while this embodiment shows at least
three components, 1t should be understood that in alternate
embodiments these 1tems may all be combined 1n a single
system or control device, such as for smaller retail shops that
do not require separate components (e.g., an electronic
device that serves as the POS and includes the controller and
database). Similarly, 1t should be understood that various
components, such as the database, could be physically
connected to one another or connected via network and may
be located elsewhere, such as having the database cloud
based. In some forms, just the POS device 212 could be
present on-site at a store and the remaining components
located elsewhere (e.g., cloud based, at a regional or cor-
porate headquarters, a processing center, etc.). Alternatively,
a POS device and controller could be present on-site but
remote from one another, while another controller 1s also
located ofl

-site or elsewhere so that the system can be run by
on-site management as well as ofl-site management 1f
desired.

Turning back to the embodiment of FIG. 2, a more
complex system 200 1s illustrated as an exemplary embodi-
ment having a POS controller 212, such as POS server,
connected via a network to controller 214, which 1n this
embodiment 1s illustrated at least in part as an application
server, that 1s connected itself via network to a database 210,
which may include a plurality of different databases such as
the cost and pricing database 210a (containing information
on the cost and pricing of i1tems sold by the store), item
database 2105 (containing information on the items sold by
the store), on-hand database 210c¢ (containing information
pertaining to the i1tems that are on-hand on the sales floor
either on a shelf, feature or modular display, etc.), bin
database 2104 (containing information pertaining to items
on-site at a particular store but 1n bins 1 a backroom or
otherwise ofl the sales floor and/or on-hand at another
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location such as an ofi-site distribution center, etc.), and
sales frequency database 210e (such as that discussed
above).

While the control circuit 214 1s 1llustrated 1n FIG. 2 and
embodied as a server, depending on the embodiment, the
control circuit 214 may generally be one or more computer
devices or other electronic devices. Such a control circuit
can comprise a fixed-purpose hard-wired platform or can
comprise a partially or wholly programmable platform, such
as a microcontroller, an application specification integrated
circuit, a field programmable gate array, and so on. These
architectural options are well known and understood 1n the
art and require no further description here. In some embodi-
ments, the control circuit 1s configured (for example, by
using corresponding programming stored in a separate or
integrated memory as will be well understood by those
skilled 1n the art) to carry out one or more of the steps,
actions, and/or functions described herein.

In a preferred form, one or more user interface devices
would also be connected to the system 200 via a network
connection, such as keyboards, displays, computer termi-
nals, smart phones, handheld devices, etc. For example, in
the exemplary embodiment 1llustrated 1n FIG. 2, system 200
includes an electronic device 216, such as a handheld device
or computer system provided by the store to a user or
employee 218 (e.g., such as a store associate, manager,
contractor, etc.), which the employee 218 may use to access
or receive sales anomaly reports or notifications generated
by system 200. In alternate forms, the system may be setup
to allow user access via their own device 220 (e.g., bring you
own device or BYOD) which the user 222 can use to either
access or read anomaly reports or notifications generated by
system 200. In a preferred form and as mentioned above, the
system will provide a customized and/or prioritized anomaly
report as configured or setup by a user or management. For
example, some level of store management may configure
system 200 to monitor for anomalies with respect to certain
item sales and may further prioritize those 1tems based on
any of the factors discussed above (e.g., profit margin, profit
dollars, percent of anomaly, average consumption, expense
or value of item and/or result of other retail store processes,
etc.). In some forms, the control circuit 214 prioritizes the
detected anomalies based on whether one of the following
has recently occurred: a pick request has been made within
a predetermined amount of time for the identified 1tem; a
count request has been made within a predetermined amount
of time for the i1denftified item; a delivery has been made
within a predetermined amount of time for the i1dentified
item; an entry has been made 1n a store tracking or ident-
fication system; and/or an entry has been made 1n a store
inventory system.

As mentioned with the prior embodiment described 1n
FIG. 1, 1t should be understood that system 200 may also be
configured to wait to compare the actual transactions to the
historical sales data until a minimum threshold of historical
sales have occurred and at least one standard deviation has
been performed on the historical sales data to account for
variation in the historical sales data. In some forms, the
database of historical sales data comprises a transaction log
(Tlog) containing historical sales data for the items within
the store, and the control circuit 1s configured to compare the
actual transactions to the Tlog data on an individual per 1tem
basis and for a predetermined number of the retail i1tems
within the store as i1dentified by the system user so that the
system may be used to track as few or as many retail items
carried by the retail store as desired. The control circuit 214
may be configured to allow the user to select the predeter-
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mined number of 1tems to be compared to historical sales
data by all retail 1items or individual retail items within: the
entire store, a specific department within the store, a specific
category within the specific department and/or a specific
sub-category within the specific category, so that the items
monitored for sales anomalies may be customized as
desired. In addition, the system could be configured to run
manually when desired by a user or, alternatively, could be
configured to run automatically by checking the Tlog every
x amount of time and i1dentifying any potential anomalies
and reporting same. The actual timing chosen can be set by
the system user (e.g., run every hour, twice a day, once a day,
once a week, once a month, every five weeks, etc.), thereby,
turther 1llustrating the flexibility the system offers to man-
agement.

The anomaly reports (e.g., which may be any form of
notification, alert, etc.) generated by system 200 may be
setup to be sent to the store management who configured the
system and/or other store employees, such as store associ-
ates or managers via their electronic devices (e.g., hand held
devices, smart phones, computers, etc.), so that action can be
taken by any of these individuals or groups 1n response to the
identified anomalies to check on the i1dentified items 1n an
ellort to reduce lost sales with respect to the 1dentified 1tems
and/or reduce customer assistance inquiries associated with
respect to same. In addition, these reports could be trans-
mitted as either a general report of anomalies detected over
a predetermined period of time or an anomaly notice once an
individual anomaly 1s detected.

As mentioned with respect to the process and method
discussed above, system 200 will preferably be configured
to calculate a rate of sale of the retail items being monitored
by frequency of items sold instead of volume and compares
the current sales frequency data of those items to the
calculated rate of sale of the retail items or historical sales
frequency data to detect sales anomalies. In some forms,
volume may be used in the prioritization of potential lost
profit, such as where a calculation was made for profit
equaling the product of retail sales price minus cost, times
the average of number sold per period of time being con-
sidered (e.g., profit=(retail—cost)xaverage number sold per
period of time considered). Turning back to system 200, the
control circuit 214 and database 210 may be located on an
on-site central computer system and the POS device 212
may be connected to the on-site central computer system via
a network but located elsewhere on-site. Alternatively, the
control circuit 214 and database 210 may be located on an
ofl-site central computer system and the POS device 212
may be an on-site POS terminal in communication with the
olil-site central computer system either directly or indirectly.
In still other forms, various portions of the system 200 may
be mcorporated into fewer electronic devices or broken out
or spread out over more electronic devices.

In view of the above, 1t should be understood that system
200 1llustrates one exemplary embodiment of many possible
embodiments that allow users to start with sales frequency
data to identity potential alerts or anomalies and then dig
deeper to customize and/or prioritize the potential anomalies
in a way that will address specific needs or concerns of a
particular system user. For example, in some forms an
apparatus for detecting sales anomalies 1s provided that
includes: means for storing historical sales frequency data;
means for obtaining current sales frequency data; and means
for comparing the historical sales frequency data to the
current sales frequency data to detect potential sales anoma-
lies, the means for comparing being 1n communication with
both the means for storing historical sales frequency data
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and the means for obtaining current sales frequency data
either directly or indirectly. The apparatus may further
include means for prioritizing the detected sales anomalies
based on predetermined factors. Similarly, the processes and
methods 100 discussed above are merely one exemplary
embodiment of many possible embodiments that allow users
to utilize sales frequency data to 1dentily potential alerts or
anomalies and further customize and/or prioritize the poten-
tial anomalies 1n a way that will address specific needs or
concerns ol a particular system user. For example, 1n other
forms, a computer implemented method for analyzing sales
of retail items sold 1n a retail sales environment 1s disclosed
and includes a control circuit that operates to: obtain his-
torical sales data for retail items from a retail item manage-
ment database; obtains current sales data for the retail items
sold 1n association with the retail sales environment from a
point of sale database associated with the retail sales envi-
ronment; compares the historical sales data to the current
sales data to detect potential sales anomalies corresponding
to sales of the retail items; and, optionally, prioritizes the
detected anomalies via the retail item management system
by weighting the anomalies based on at least one of the
following predetermined factors: profit margin, profit dol-
lars, percent of anomaly, average consumption, expense or
value of 1item and/or result of other retail store processes.

In one form, the comparison may be performed by an
algorithm that calculates the rate of sale by the frequency of
items sold (not volume), mean, and standard deviation for a
particular item. In a preferred form, two standard deviation
calculations and a confidence threshold that can be weighed
more heavily by confirming other store process results. This
data will then be compared to the item’s recent sales history.
If the sales of the recent period fall outside of the longer
history, the system will identity this as a potential anomaly.
Inventory states, store inventory, and shelf capacity could be
used to determine 11 any detected sales frequency change 1s
acceptable (e.g., based on such inventory or capacity
changes, based on not having the product 1n the store or not
having the product available on the shelf, etc.). As men-
tioned above, the weighting of the confidence levels can be
done by the value of an item (e.g., more expensive items
have higher priority, etc.), whether another store process has
been or will be done (e.g., whether a pick request has been
executed based upon a count request, etc.), whether a
delivery was completed with that SKU within x amount of
time (e.g., the past twenty four hours), etc. Many other
factors may be used to determine which anomaly and
product should be focused on and 1n a preferred form these
factors can be changed by the user as desired 1n order to
provide a tunable model that 1s capable of focusing on
different metrics and capable of priornitizing different events
to address any 1ssue the system user desires. These addi-
tional factors provide higher confidence thresholds and
better results than conventional OSA/OSCA systems are
capable of providing.

Any of the above-mentioned exemplary embodiments
may be partially or fully combined with one another to form
turther embodiments contemplated within the scope of the
invention. In addition, while general processes have been
described above with respect to FIG. 1, 1t should be under-
stood that control circuits may be configured to perform
more detailed processes 1 accordance with the above dis-
closure. For example, an alternate more specific process 1n
accordance with embodiments of the invention 1s 1llustrated
in FIGS. 3A-3D and i1s referenced generally by reference
numeral 300. As with prior embodiments, items 1n this
embodiment that are similar to prior embodiments will use
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the same latter two-digit reference numeral but be with the
prefix 3 to distinguish embodiments. In this illustrative
example, an apparatus or system 1s provided that with a
control circuit 314 and a non-transitory computer readable
memory storing a set of instructions executable by the
control circuit 314 and configured to cause the control
circuit 314 to perform the steps of FIGS. 3A-3D. The system
300 further includes a POS controller 312 that 1s connected
to the control circuit 314 via a network to allow data to be
exchanged between both devices.

In the embodiment of FIGS. 3A-3D, a transaction log
(Tlog) process 1s mitiated by POS controller 312 1n step 330
and a Tlog file 1s created 1n step 332. The control circuit 314
performs a Tlog process 1n step 334 in which the Tlog file
1s read and stored in Tlog database 310f. Then, in step 336,
controller 314 checks a job scheduler which indicates when
the Tlog sales processing step 334 should be launched. For
example, 1n the form illustrated, the scheduler 336 may
launch the Tlog sales processing step once every x amount
of time, where X 1s configurable or set by a system user. In
step 338, a Global Trade Item Number (GTIN) sales pro-
cessor gets (e.g., fetches or reads) the last Tlog sequence
from configuration database 310g. In step 340, the controller
314 retrieves all GTIN data processed for all Tlog sequences
since the last run from Tlog database 310f. Next, in step 342,
controller 314 narrows the GTIN data (e.g., UPC data, EAN
data, etc.) to those processed 1n the last X amount of time
(e.g., 1 hour, such as from noon to 12:59:99). In step 344
controller 314 retrieves a daily record from the hourly sales
database 310/ (if available), or creates a daily record 11 no
daily record 1s found in database 310/. Next, in step 346,
controller 314 changes a bit from logic 0 to logic 1 for the
hour the GTIN sold data comes from and updates the hourly
sales database 310/ with this record. Controller 314 then
determines whether the data it has received through this
process 1s the last GTIN data 1n step 348. If not, the process
returns to step 342 and proceeds from there. I so, controller
314 updates configuration database 310g with the last Tlog
sequence processed 1n step 350 and notifies scheduler and
ends this routine 1n step 352.

In step 354, the scheduler 1s notified hourly sales data 1s
complete and launches the rate of sale anomaly engine. In
step 356, the anomaly engine reads the configuration from
supplied data 311 which may include data relating to stanza
configuration, required or desired confidence factor, mini-
mum days of sales data, any rule drivers and minimum
transactions needed or required. In step 358 controller 314
gets the GTIN data being tracked for exceptions from hourly
sales database 310/. Next, in step 360, controller 314 gets
pack size information for the identified GTIN from the item
information database 3105 and gets the system on-hand
information for the identified GTIN from the perpetual
inventory database or on-hand database 310c¢ in step 362. In
step 364, controller 314 reads the last time exception for the
identified GTIN (or GTIN being considered at the moment)
from exception database 310j. The process or method then
determines 1f the number of sales history data 1s greater than
the minimum number of required records 1n step 366. If not,
the process returns to step 360. If so, the controller 314
determines the number of hours since the last sale from the
current hour 1 step 368 and calculates the GTIN sell
frequency, mean, deviation and transaction count for the
identified GTIN 1n step 370. In step 372, the controller 314
determines the number of hours based on the specified
confidence level. IT 1n step 374 the controller determines the
hours are greater than the specified confidence level of
hours, a potential exception 1s created in step 378 and the
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system goes on to determine if there are additional GTINs
that need to be processed 1n step 376. If 1n step 374 the
controller determines the hours are not greater than the
specified confidence level of hours, the system goes on to
determine if there are additional GTINs that need to be
processed 1n step 376. If the answer 1s yes, the routine
returns to step 360 and processes the next GTIN data. IT
there are no additional GTINs that need to be processed, the
routine notifies the scheduler and ends the routine 1n step

380.

Next, 1n step 381, the scheduler 1s notified that the hourly
rate of sale data 1s complete and launches the prioritization
routine. The engine reads the prioritization configurations in
step 382 from prioritization/weight factor database 310x,
and gets potential exception GTIN data 1n step 383 from
potential exception database 310/. Next, the controller 314
gets sell price data for the GTIN from price database 310a
and gets cost and pack size from supplier database 310 and
calculates cost per single selling unit in step 385. Controller
314 then calculates margin 1n step 386 and gets sales history
for the past x period of time (e.g., 6 weeks) in step 387 from
database 310 and calculates profit and sales data for y
period of time (e.g., 52 weeks) based on the X period of time
of step 387 (e.g., 6 weeks) to get the X period of time average
(c.g., 6 week average) and then applies lost sales weight. In
step 388, the controller 314 gets on-hand information from
on-hand database 310¢ and applies weight basis on pack size
and number of cases. Next, the controller 314 gets backroom
BIN data from BIN database 3104 and applies specified
welght to same 1n step 389. In some forms, the controller
314 may also get RFID mformation from an RFID database
3100 1n step 390, 11 available (e.g., 11 the 1tem has been seen
in the backroom and applies any specified weight to same.
In step 391 the controller 314 calculates the percentage sales
anomaly based on the delta or difference of the last sales data
to the average mean. In step 392, if more GTINs are to be
processed, the routine jumps to step 384; however, 11 not, the
controller 314 priornitizes the data based on weight factors
and sales anomaly percentage (e.g., highest to lowest) as
specified 1n step 393. The routine than creates exceptions,
alerts and reports 1n step 394 for system users and reports
same either as paper or electronic report or notice sent to the
user’s hand held device (e.g., a store 1ssued electronic
device, a BYOD, etc.). The routine then ends in step 395.
Thus, the solutions disclosed herein provide for in-store
analysis of sales trends and allow stores to use analytics to
determine out of stock items that need addressing and/or to
prioritize the out of stock items so they are addressed in
order of importance.

Those skilled 1n the art will recognize that a wide variety
of other modifications, alterations, and combinations can
also be made with respect to the above described embodi-
ments without departing from the scope of the invention, and
that such modifications, alterations, and combinations are to
be viewed as bemng within the ambit of the invenftive
concept.

What 1s claimed 1s:
1. A method for analyzing sales of retail 1items sold 1n a
retail sales environment comprising:

presenting retaill items for sale at shelves or product
display units at a retail store, the retail 1tems including
a first retail item, a second retail item, and a third retail
item;

wherein the second retail item and the third retail 1item are
different from the other;
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wherein the shelves or product display units include a first
shelf or product display unit and a second shelf or
display unuit;

deploying a plurality of point of sale devices for process-

ing current transactions for the retail items in the retail
store,

deploying an electronic network and coupling the elec-

tronic network to the plurality of the point of sales
devices at the retail store;

at a central location, deploying a database of historical

sales frequency data for the retail 1tems;

wherein the database comprises a first database that

includes the historical sales frequency data and a sec-
ond database that includes prionitization and weight
factors;
by a control circuit that 1s deployed at the central location,
obtaining historical sales frequency data from the first
database for the retail items, the control circuit 1n
communication with the first database via the electronic
network;
obtaining current sales frequency data for the retail items
sold 1n association with the retail sales environment
from a point of sale database associated with the retail
sales environment, the control circuit 1n communica-
tion with the point of sales database via the electronic
network; and
comparing the historical sales frequency data to the
current sales frequency data to detect potential sales
anomalies corresponding to sales of the retail items;

wherein the control circuit prioritizes the detected anoma-
lies according to user input to have a first priority at a
first time and a second priority at a second time, the first
priority and the second priority determined using infor-
mation from the data base that comprises confirmations
that 1n-store processes were followed correctly, the first
and second priority being adjustable by a user modi-
tying the prioritization and weight factors in the second
database:

wherein the first retail item 1s placed on the first shelf or

product display unit, the first shelf or product display
unit being the incorrect placement for the first retail
item;

wherein the second retail item 1s placed on the second

shelf or product display unit, the second retail item
being positioned in front of the third retail item, the
second shelf or product display umt being the correct
placement for the third retail item, but the incorrect
placement for the second retail 1tem;

wherein the detected anomalies include anomalies gener-

ated as a result of customer purchases of the first retail

item, the second retail item, and the third retail item;

wherein the detected anomalies are addressed by one or

more of:

removing the first retail item from the first shell or
product display unit; or

removing the second retail item from the second shelf
or product display unit so that the third retail item 1s
at the front of the second shelf or display unit and
faces customers in the retail store.

2. The method of claim 1 further comprising creating the
historical sales frequency data for the retail items based on
historical sales data and storing the historical sales data in
the database.

3. The method of claim 2 wherein creating historical sales
frequency data comprises calculating a rate of sale of the
retail items by frequency of i1tems sold imstead of volume;
and comparing the historical sales frequency data to the
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current sales frequency data comprises comparing actual
transactions to the calculated rate of sale of the retail 1items
to detect sales anomalies.

4. The method of claim 3 wherein 1ssuing a general report
or an anomaly report comprises transmitting information
relating to the detected sales anomalies from the control
circuit to a remote unit via a second network.

5. The method of claim 4 wherein the remote unit 1s a
mobile electronic or handheld device and the second net-
work 1s a wireless network, and transmitting information
relating to the detected anomalies comprises wirelessly
communicating an anomaly notice to the mobile electronic
or handheld device via the wireless network.

6. The method of claim 1 wherein 1ssuing a general report
of anomalies comprises transmitting a prioritized list of
detected anomalies to be mvestigated by the user.

7. The method of claim 1 wherein prioritizing the detected
anomalies further comprises weighting the anomalies based
on at least one of the following predetermined factors: profit
margin, profit dollars, percent of anomaly, average con-
sumption, or expense or value of item.

8. The method of claim 1 wherein prioritizing the detected
anomalies comprises prioritizing the detected anomalies
based on whether at least one of:

a pick request has been made within a predetermined

amount of time for the identified item,

count request has been made within a predetermined

amount of time for the identified item,

a delivery has been made within a predetermined amount

of time for the i1dentified item,

an entry has been made 1n a store tracking or identification

system, and/or

an entry has been made 1n a store inventory system.

9. The method of claim 1 further comprising waiting to
compare the historical sales frequency data to current sales
frequency data until a minimum threshold of historical sales
have occurred and at least one standard deviation has been
performed on the historical sales frequency data to account
for variation 1n the historical sales frequency data.

10. The method of claim 2 wherein creating historical
sales frequency data for retail items comprises creating a
transaction log (Tlog) containing historical sales data for the
items within the store, and comparing historical sales fre-
quency data to the current sales frequency data comprises
comparing actual transactions to historical sales data on an
individual per item basis and making this comparison for a
predetermined number of the retail items within the store as
identified by a management system user so that the system
may be used to track as few or as many retail 1tems carried
by the retail store as desired.

11. The method of claim 10 further comprising providing
the user the option to select the predetermined number of
items to be compared to historical sales data by the retail
items 1n the entire store, within a specific department within
the store, within a specific category within the specific
department and/or within a sub-category within the specific
category so that the items monitored for sales anomalies
may be customized as desired.

12. An inventory management system capable of identi-
tying possible sales anomalies to improve sales comprising:

a retail store including retail items that are presented on

shelves or product display units, the retail items 1nclud-
ing a first retail item, a second retail item, and a third
retail 1item:

wherein the second retail item and the third retail 1item are

different from the other;
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wherein the shelves or product display units include a first
shelf or product display unit and a second shelf or
display unuit;

a plurality of point of sale devices for processing current

transactions for the retail items at the retail store;

an electronic network coupled to the plurality of point of

sales devices at the retail store;

at a central location, a database of historical sales fre-

quency data for retail 1tems;

wherein the database comprises a first database that

includes the historical sales frequency data and a sec-
ond database that includes prioritization and weight
factors;

at the central location, a control circuit in communication

with the database and point of sale devices via the
network, the control circuit configured to compare
current sales frequency data to the historical sales
frequency data obtained from the first database to
detect possible sales anomalies via the management
system;

wherein the control circuit prioritizes the detected anoma-

lies according to user input to have a first priority at a
first time and a second priority at a second time, the first
priority and the second priority determined using infor-
mation from the data base that comprises confirmations
that 1n-store processes were followed correctly, the first
and second priority being adjustable by a user modi-
tying the prioritization and weight factors 1n the second
database:

wherein the first retail item 1s placed on the first shelf or

product display unit, the first shelf or product display
unit being the incorrect placement for the first retail
item;

wherein the second retail item 1s placed on the second

shell or product display unit, the second retail item
being positioned in front of the third retail item, the
second shell or product display umt being the correct
placement for the third retail item, but the incorrect
placement for the second retail 1tem;

wherein the detected anomalies include anomalies gener-

ated as a result of customer purchases of the first retail

item, the second retail item, and the third retail 1tem;

wherein the detected anomalies are addressed by one or

more of:

removing the first retail item from the first shelf or
product display unit; or

removing the second retail item from the second shelf
or product display unit so that the third retail 1tem 1s
at the front of the second shelf or display unit and
faces customers in the retail store.

13. The system of claim 12 wherein the control circuit 1s
configured to calculate a rate of sale of the retail items by
frequency of 1tems sold instead of volume and compares the
current sales frequency data to the calculated rate of sale of
the retail 1tems to detect sales anomalies.

14. The system of claim 12 further comprising a network
interface and wherein the control circuit 1s configured to
notily a user of the detected sales anomalies via the network
interface.

15. The system of claim 14 wherein the control circuit and
database are located on an on-site central computer system
and the point of sale device 1s a point of sale terminal
connected to the on-site central computer system but located
clsewhere on-site.

16. The system of claim 14 wherein the control circuit and
database are located on an ofl-site central computer system
and the point of sale device 1s an on-site point of sale
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terminal 1n communication with the ofl-site central com-
puter system either directly or indirectly.

17. The system of claim 14 wherein the control circuit 1s
configured to notily the user by transmitting either a general
report ol anomalies detected over a predetermined period of
time or an anomaly notice once an individual anomaly 1s
detected.

18. The system of claim 12 wherein the control circuit
turther prioritizes the detected anomalies based on prede-
termined factors including at least one of: profit margin,
profit dollars, percent ol anomaly, average consumption,
expense or value of item and/or result of other retail store
Processes.

19. The system of claim 12 wherein the confirmations that
in-store processes were followed correctly are based on an
occurrence of at least one of the following:

a pick request has been made within a predetermined

amount of time for the identified 1tem;

a count request has been made within a predetermined
amount of time for the identified 1tem;

a delivery has been made within a predetermined amount
of time for the identified item;

an entry has been made 1n a store tracking or identification
system; and/or

an entry has been made 1n a store inventory system.

20. The system of claim 12 wherein the control circuit 1s
configured to wait to compare the actual transactions to the
historical sales data until a minimum threshold of historical
sales have occurred and at least one standard deviation has
been performed on the historical sales data to account for
variation 1n the historical sales data.

21. The system of claim 12 wherein the database of
historical sales data comprises a transaction log (Tlog)
containing historical sales data for the items within the store,
and the control circuit 1s configured to compare the actual
transactions to the Tlog data on an individual per 1tem basis
and for a predetermined number of the retail items within the
store as 1dentified by the system user so that the system may
be used to track as few or as many retail 1items carried by the
retail store as desired.

22. The system of claim 21 wherein the control circuit 1s
configured to allow the user to select the predetermined
number of items to be compared to historical sales data by
all retail 1tems or individual retail items within: the entire
store, a specific department within the store, a specific
category within the specific department and/or a specific
sub-category within the specific category, so that the items
monitored for sales anomalies may be customized as
desired.

23. An apparatus for detecting sales anomalies compris-
ng:

a retail store including shelves and display units that
present retail items for sale to customers, the retail
items including a first retail 1tem, a second retail 1item,
and a third retail item:;

wherein the second retail item and the third retail 1tem are
different from the other;

wherein the shelves or product display units include a first
shell or product display unit and a second shelf or
display unait;

a plurality of point of sale devices that are configured to
process current transactions for the retail items at the
retail store;

an electronic network coupled to the plurality of point of
sales devices at the retail store;

at a central location, means for storing historical sales
frequency data comprising a first database that includes
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the historical sales frequency data and a second data-
base that includes priontization and weight factors;

means for obtaiming current sales frequency data coupled
to the plurality of point of sales devices; and

control circuit means for comparing the historical sales

frequency data to the current sales frequency data to
detect potential sales anomalies, the control circuit
means for comparing being 1 communication with
both the means for storing historical sales frequency
data and the means for obtaining current sales fre-
quency data either directly or indirectly;

wherein the control circuit means prioritizes the detected

anomalies according to user input to have a first priority
at a first time and a second priority at a second time, the
first priority and the second priority determined using
information from the data base that comprises confir-
mations that in-store processes were followed correctly,
the first and second priority being adjustable by a user
moditying the priontization and weight factors in the
second database;

wherein the first retail item 1s placed on the first shelf or

product display unit, the first shelf or product display
unit being the incorrect placement for the first retail
item:

wherein the second retail item 1s placed on the second

shelf or product display unit, the second retail item
being positioned in front of the third retail item, the
second shelf or product display umt being the correct
placement for the third retail item, but the incorrect
placement for the second retail 1tem;

wherein the detected anomalies include anomalies gener-

ated as a result of customer purchases of the first retail

item, the second retail item, and the third retail 1item;

wherein the detected anomalies are addressed by one or

more of:

removing the first retail item from the first shelf or
product display unit; or

removing the second retail item from the second shelf
or product display unit so that the third retail 1tem 1s
at the front of the second shelf or display unit and
faces customers in the retail store.

24. The apparatus of claim 23 wherein the control circuit
means further prioritizes the detected sales anomalies based
on predetermined factors including at least one of: profit
margin, profit dollars, percent ol anomaly, average con-
sumption, or expense or value of item.

25. A computer implemented method for analyzing sales
of retail items sold 1n a retail sales environment comprising:

operating a plurality of point of sales devices at a retail

store, the plurality of point of sale devices configured
to process current transactions for retail items at the
retail store, the retail 1items including a first retail 1tem,
a second retail item, and a third retail item;

wherein the second retail item and the third retail item are

different from the other;

wherein the shelves or product display units include a first

shelf or product display unit and a second shelf or
display unit;

at a central location, deploying a database of historical

sales frequency data for the retail 1tems;

wherein the database comprises a first database that

includes the historical sales frequency data and a sec-

ond database that includes priornitization and weight

factors;

by a control circuit deployed at the central location,

obtaining historical sales data for retail items from the
first database:
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obtaining current sales data for the retail items sold 1n
association with the retail sales environment from a
point of sale database associated with the retail sales
environment:
comparing the historical sales data to the current sales
data to detect potential sales anomalies correspond-
ing to sales of the retail items;
wherein the control circuit prioritizes the detected anoma-
lies according to user input to have a first priority at a
first time and a second priority at a second time, the first
priority and the second priority determined using infor-
mation from the data base that comprises confirmations
that in-store processes were followed correctly, the first
and second priority being adjustable by a user modi-
tying the priontization and weight factors 1n the second
database:
wherein the first retail 1item 1s placed on the first shelf or
product display unit, the first shelf or product display
umt being the incorrect placement for the first retail

item;

10

15

20

wherein the second retail item 1s placed on the second
shelf or product display unit, the second retail item
being positioned in front of the third retail item, the
second shelf or product display umt being the correct
placement for the third retail item, but the incorrect
placement for the second retail 1tem;

wherein the detected anomalies include anomalies gener-
ated as a result of customer purchases of the first retail
item, the second retail item, and the third retail 1tem;

wherein the detected anomalies are addressed by one or
more of:

removing the first retail item from the first shelf or
product display unit; or

removing the second retail item from the second shelf
or product display unit so that the third retail item 1s
at the front of the second shelf or display unit and
faces customers in the retail store.
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